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On RF losses in RT CH
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Shunt impedance Rsh and losses (1/12/2006).

The field that particle sees
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This is usually demonstrated
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= maximum energy gain possible during transit / q

MWS calculates directly
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LTEVeff ⋅⋅= 0

RF design - maximization of Rsh keeping surface field Es � 30 MV/m
(< 50 MV/m - experimental breakdown limit for copper). We can not afford 
non-effective cavities. This is the only more or less constant parameter
for RT CH. 
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Voltage and pulsed power losses
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Often used formula

• E0 – drift tube shape and dimensions
• T – gap coefficient and beta
• L – just proportional to beta*lambda
• Ploss – overall geometry, EM field type  and mode.
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543 kW193 kW348 kW

58.3098919.2624939.04740.74086510.21285-400.9671311372311.9770.14215916

62.1352620.7197641.41550.8287919.471988-330.9882191349411.790.13708515

55.6411419.251536.389640.770068.643197-330.9181911327111.5840.13159614

50.9147618.0717232.843040.7228697.873137-330.8619221300511.310.12622213

45.904116.8059729.098130.6722397.150269-330.8015531275011.040.12098412

40.8972815.4876925.409590.6195086.47803-330.7386781246510.7370.11594911

38.5755514.7846223.790930.5913855.858522-330.7051461222010.450.11106710

41.2481414.9427926.305350.5977125.267137-350.7296711194510.120.1062719

31.0874411.7651319.322310.4706054.669426-400.614332116809.7660.1015288

27.6792910.1527417.526550.4061094.19882-450.574325113749.410.0967977

23.143648.94635214.197290.3578543.792711-450.506082110789.020.092356

21.043517.70474513.338760.308193.434857-500.479458107728.6170.0882335

19.124996.21452312.910470.2485813.126667-500.386723104615.7920.0842114

14.89595.293449.6024620.2117382.878086-500.329405100515.650.0804413

9.6803243.998965.6813640.1599582.666348-500.24885196625.450.0770962

1.9912262.2E-161.9912260.02.50639-900.1438592705.1960.074371

2.506390

I=25 mAoutMV

kWkWkWMeVMeVdegreeseffMOhmof cavitynumber

PtotalPbeamPcopperdWW kinPhi_sVoltageQRshBetaCavity

Version from November 2006 revised February 2007

Final table. It is slightly wrong now, because beta of cavities does not correspond to actual 
beta of particles –transit time is not optimal.


